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1. 

FINANT-FUSE WITH REDUCED 
PROGRAMMING VOLTAGE 

BACKGROUND 

1. Field of the Invention 
The invention generally relates to a method of forming an 

antifuse and the resulting structure which includes a fin struc 
ture that can be converted from an insulator into a permanent 
conductor through a heating process. 

2. Description of the Related Art 
Fuses and antifuses are useful in today's integrated circuit 

devices to selectively connect and disconnect devices from 
other portions of the circuit, as well as to provide logical 
operations. For example, a fuse is often activated (blown, 
opened, etc.) in order to disrupt or break an electrical connec 
tion. Similarly, a fuse can be blown to dramatically increase 
the resistance of a circuit, thereby providing a logical distinc 
tion between the activated and unactivated fuse device. 

Antifuses operate in an opposite manner to that of fuses. 
Thus, antifuses are generally non-conductive (highly resis 
tive) when unactivated (unblown) and become conductors 
when activated (blown). Therefore, when an antifuse is acti 
vated, it forms an electrical connection, as opposed to a fuse 
which breaks an electrical connection when activated. Thus, 
an antifuse selectively allows a conductive connection to be 
made to selectively connect portions of a circuit together, 
thereby potentially engaging a previously disconnected 
device into a circuit. Similarly, an antifuse provides different 
resistance values which can be utilized to perform logical 
operations. 
Once a fuse or antifuse is activated, the fuse generally 

cannot be unactivated. Therefore, the activation is generally a 
one-time event and is used to permanently modify a circuit. 
Low process cost and relatively high density are required for 
fuses and antifuses. Electrically blowing metal fuses is one 
conventional method for activating a fuse, but requires pre 
cise electrical and physical control to be reliable. The inven 
tion described below provides much smaller and easily acti 
vated antifuses and methods for making the same. 

SUMMARY 

In view of the foregoing, disclosed herein is an anti-fuse 
structure comprising: a Substrate; a plurality of parallel con 
ductive fins positioned on the substrate, each of the fins hav 
ing a first end and a second end; an insulator covering the first 
end of the fins; a first electrical conductor positioned on the 
insulator, the first electrical conductor being electrically insu 
lated from the first end of the fins by the insulator; and a 
second electrical conductor electrically connected to the sec 
ond end of the fins, the insulator having a thickness Sufficient 
to break down on the application of a predetermined Voltage 
between said second electrical conductor and the first electri 
cal conductor and thereby form an uninterrupted electrical 
connection between the second electrical conductor and the 
first electrical conductor through the fins. 

Also disclosed herein is an anti-fuse structure comprising: 
a Substrate having an upper Surface; a plurality of parallel 
conductive fins positioned on the upper Surface of the Sub 
strate, each of the fins having a rectangular prism shape com 
prising: a length dimension parallel to the upper Surface; a 
height dimension perpendicular to the length dimension; and 
a width dimension perpendicular to the length dimension and 
to the height dimension, the length dimension being greater 
than the height dimension, and the height dimension being 
greater than the width dimension, the width dimension con 
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2 
tacting the upper Surface of the Substrate, and the length 
dimension of the fins having a first end and a second end; an 
insulator covering the first end of the fins; a first electrical 
conductor positioned on the insulator, the first electrical con 
ductor being electrically insulated from the first end of the fins 
by the insulator; and a second electrical conductor electrically 
connected to the second end of the fins, the insulator having a 
thickness Sufficient to break down on the application of a 
predetermined Voltage between the second electrical conduc 
tor and the first electrical conductor and thereby form an 
uninterrupted electrical connection between said second elec 
trical conductor and the first electrical conductor through the 
fins. 

Also disclosed is an anti-fuse structure comprising: a Sub 
strate having an upper Surface; a plurality of parallel conduc 
tive fins positioned on the upper Surface of the Substrate, each 
of the fins having a rectangular prism shape comprising: a 
length dimension parallel to the upper Surface; a height 
dimension perpendicular to the length dimension; and a width 
dimension perpendicular to the length dimension and to the 
height dimension, the length dimension being greater than the 
height dimension, and the height dimension being greater 
than the width dimension, and the length dimension of the fins 
having a second end and a first end, each of the fins having a 
bottom surface connected to the upper surface of the substrate 
and a top Surface opposite the bottom Surface; an insulator 
covering the first end of the fins, each of the fins having sides 
between the bottom surface and the top surface, the insulator 
covering the top surface and the sides of the first end of the 
fins; a first electrical conductor positioned on the insulator, 
the first electrical conductor being electrically insulated from 
the first end of the fins by the insulator; and a second electrical 
conductor electrically connected to the second end of the fins, 
the second electrical conductor being connected to the top 
Surface of the second end of the fins, the insulator having a 
thickness Sufficient to break down on the application of a 
predetermined Voltage between the second electrical conduc 
tor and the first electrical conductor and thereby form an 
uninterrupted electrical connection between the second elec 
trical conductor and the first electrical conductor through the 
fins. 

Also disclosed herein is a method of forming an anti-fuse 
structure comprising: patterning a plurality of parallel con 
ductive fins on a substrate, each of the fins having a first end 
and a second end; forming an insulator on the fins; forming a 
first electrical conductor on the insulator over the first end of 
the fins, the first electrical conductor being electrically insu 
lated from the first end of the fins by the insulator; removing 
the insulator from the second end of the fins to expose the 
second end of the fins; and forming a second electrical con 
ductor on the second end of the fins, the insulator having a 
thickness Sufficient to break down on the application of a 
predetermined Voltage between the second electrical conduc 
tor and the first electrical conductor and thereby form an 
uninterrupted electrical connection between the second elec 
trical conductor and the first electrical conductor through the 
fins. 

Also disclosed herein is a method of forming an anti-fuse 
structure comprising: patterning a plurality of parallel con 
ductive fins on a Substrate. Such that each of said fins has a 
rectangular prism shape comprising: a length dimension par 
allel to said upper Surface; a height dimension perpendicular 
to said length dimension; and a width dimension perpendicu 
lar to said length dimension and to said height dimension, said 
length dimension being greater than said height dimension, 
and said height dimension being greater than said width 
dimension, said width dimension contacting said upper Sur 
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face of said Substrate, and said length dimension of said fins 
having a first end and a second end; forming an insulator on 
said fins; forming a first electrical conductor on said insulator 
over said first end of said fins, said first electrical conductor 
being electrically insulated from said first end of said fins by 
said insulator, removing said insulator from said second end 
of said fins to expose said second end of said fins; and forming 
a second electrical conductor on said second end of said fins, 
said insulator having a thickness Sufficient to break down on 
the application of a predetermined Voltage between said sec 
ond electrical conductor and said first electrical conductor 
and thereby form an uninterrupted electrical connection 
between said second electrical conductor and said first elec 
trical conductor through said fins. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The embodiments of the invention will be better under 
stood from the following detailed description with reference 
to the drawings, which are not necessarily drawn to scale and 
in which: 

FIG. 1 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 2 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 3 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 4 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 5 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 6 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 7 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 8 is a schematic perspective diagram of a completed 
integrated circuit structure according to embodiments herein; 

FIG. 9 is a schematic cross-sectional diagram of a com 
pleted integrated circuit structure according to embodiments 
herein; 

FIG. 10 is a schematic cross-sectional diagram of a com 
pleted integrated circuit structure according to embodiments 
herein; 

FIG. 11 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 12 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 13 is a schematic perspective diagram of a partially 
completed integrated circuit structure according to embodi 
ments herein; 

FIG. 14 is a schematic perspective diagram of a completed 
integrated circuit structure according to embodiments herein; 

FIG. 15 is a schematic cross-sectional diagram of a com 
pleted integrated circuit structure according to embodiments 
herein; and 
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4 
FIG. 16 is a flowchart illustrating method embodiments 

herein. 

DETAILED DESCRIPTION 

The embodiments of the invention and the various features 
and advantageous details thereof are explained more fully 
with reference to the non-limiting embodiments that are illus 
trated in the accompanying drawings and detailed in the fol 
lowing description. 
As mentioned above, antifuses are a valuable device for 

array repair and other non-volatile memory applications. Cur 
rent state of theartanti-fuses are typically capacitor structures 
which are broken down when programmed. This disclosure 
shows a structure for an anti-fuse in fin technology, which 
takes advantage of field enhancement for low programming 
Voltage. The present embodiments are compatible with con 
ventional fin-type field effect transistor (FinFET) processing, 
are compact in size, and require a low programming Voltage. 
As shown in FIGS. 1-14, a number of anti-fuse structures 

are provided. One completed structure is illustrated in FIGS. 
8 and 9. A first electrical conductor 140 is positioned on the 
insulator 120. The first electrical conductor 140 is electrically 
insulated from the first end 108 of the fins 104 by the insulator 
120. A second electrical conductor 180 is electrically con 
nected to a second end 106 of conductive fins 104. An insu 
lator 120 covers the first end 108 of the fins 104. 

Each of the fins 104 has sides 118 between the bottom 
surface 114 and the top surface 116, and the insulator 120 
covers the top surface 116 and the sides 118 of the first end 
108 of the fins 104. The second electrical conductor 180 is 
connected to the top surface 116 and sides 118 of the second 
end 106 of the fins 104. 

Further, the second electrical conductor 180 and the first 
electrical conductor 140 can comprise different materials. For 
example, the first electrical conductor 140 can be a deposited 
polysilicon, while the second electrical conductor 180 can be 
a material epitaxially grown from the fins 104. 
As shown most clearly in FIG. 9, the insulator 120 has a 

thickness sufficient to (is thin enough to) break down on the 
application of a predetermined Voltage between the second 
electrical conductor 180 and the first electrical conductor 140 
and thereby form an uninterrupted electrical connection 
between the second electrical conductor 180 and the first 
electrical conductor 140 through the fins 104. For example, 
the thickness of the insulator 120 can be less than 5%, less 
than 3%, or even less than 1% of the height dimension (H) of 
the fins. 
As shown in FIG. 10, the portion of the insulator 120 

located at the corner 122 of the first end 108 of the fin 104 is 
the portion of the insulator 120 that breaks down most easily. 
The geometry of the fin corner 122 concentrates the heating 
action and promotes the insulator 120 breakdown, which 
reduces the amount of voltage required to “blow the anti 
fuse. By reducing the amount of voltage required to blow the 
anti-fuse, the embodiments herein provide a substantial 
advantage over conventional anti-fuse structures. 
The structures shown in FIGS. 8 and 9 can be manufactured 

according to the any number of different processes, one of 
which is illustrated in FIGS. 1-9. As shown in FIG. 1, these 
structures include a substrate 100 having an upper surface 102 
and a plurality of parallel conductive fins 104 positioned on 
the upper surface 102 of the substrate 100. Each of the fins 
104 has a bottom surface 114 connected to the upper surface 
102 of the substrate 100 and a top surface 116 opposite the 
bottom surface 114. 
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Each of the fins 104 has a rectangular prism shape com 
prising a length dimension (L) parallel to the upper Surface 
102, a height dimension (H) perpendicular to the length 
dimension (L), and a width dimension (W) perpendicular to 
the length dimension (L) and to the height dimension (H). The 
length dimension (L) is greater than the height dimension (H), 
and the height dimension (H) is greater than the width dimen 
sion (W). The length dimension (L) of the fins 104 has a 
second end 106 and a first end 108. 
The fins 104 can be formed on the substrate 100 using any 

number of conventional methodologies. For example, the fin 
material can be deposited, a mask can be formed over the fin 
material and the fins can be patterned according to the pattern 
developed in the mask. Similarly, the fin material can be 
patterned using sidewall image transfer (SIT) processing. 
Such processes are well-known to those ordinarily skilled in 
the art and are not discussed in detail herein (see, for example, 
U.S. Pat. No. 7,265,013 the complete disclosure of which is 
incorporated herein by reference for more details about form 
ing fins on Substrates). 
The fins 104 are eitherformed from a conductive material, 

Such as a metal, alloy, polysilicon, etc., or are formed of a 
material (such as silicon) that is later doped with impurities to 
become a conductor. For example, if the fins 104 are formed 
from undoped silicon, they can be doped with impurities Such 
as germanium, gallium arsenide, and silicon carbide so that 
the fins become fully conductive from the second end 106 to 
the first end 108. 

Then, as shown in FIG. 2, an insulator 120 is formed on all 
exposed services of the fins 104. The insulator 120 can be 
deposited on to the fins 104 using any common deposition 
technique (spin on processing, immersion processing, etc.) or 
can be grown on the fins 104 (as an oxide, etc.). For example 
any gate insulator formation process can be utilized to form 
the insulator 120 on the fins 104. 

Next, as shown in FIG.3, once the insulator 120 is formed, 
a mask 130 such as any easily patterned organic photoresist is 
patterned over the second end 106 of the fins 104. Item 130 
can representany type of mask and Such items are well known 
to those ordinarily skilled in the art. For example, an organic 
photoresist can be deposited over the structure, exposed to a 
specific wavelength of light, and then developed to remove 
selected portions of the mask with 130. 

With the mask 130 in place, processing proceeds as shown 
in FIG. 4 to deposit or form the first conductor 140 on the 
insulator 120 that is positioned over the first end 108 of the fin 
104. This conductor 104 can comprise any of the previously 
mentioned conductors, and is conformal so that it is formed 
and remains between an over each of the individual fins 104. 
In one example, the conductor 140 can comprise conformal 
polysilicon. 

After the first conductor 140 is formed, the mask 130 is 
removed, as shown in FIG. 5, which leaves the insulator 120 
positioned on the second half 106 of the fins 104 exposed. 
Then, as shown in FIG. 6, the insulator 120 is removed from 
the second end 106 of the fins 104 in a chemical rinsing 
process, etching process, etc. The removal process for the 
insulator 120 will vary depending upon the material compo 
sition of the insulator 120. Note that the insulator 120 remains 
on the first end 108 of the fins 104 and keeps the conductive 
fin 104 electrically insulated from the first conductor 140. 
As shown in FIG. 7, an insulating sidewall 170 is next 

formed adjacent the first conductor 140. Note that while the 
insulating sidewall will be formed on all surfaces of the first 
conductor 140, only a portion of the insulating sidewall 170 is 
illustrated in the drawings that so as to reduce clutter within 
the drawings. Processes for forming insulating sidewalls are 
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6 
well-known to those ordinarily skilled in the art. Briefly, 
when forming sidewall structures, a conformal material is 
deposited over a structure and then removed in a selective 
material removal process that removes material from hori 
Zontal surfaces faster than it removes material from vertical 
surfaces, thereby leaving the material on the vertical side 
walls. The insulating material used within the insulating side 
wall 170 can comprise any conventionally known insulator, 
Such as oxides, nitride, etc. or any of the insulators mentioned 
above. 

In FIG. 8, the second conductor 180 is formed. This con 
ductor can comprise any well-known conductor (such as 
those mentioned above) and, in one embodiment can be 
formed by epitaxially growing additional material from the 
conductive material of the fins 104. More specifically, an 
epitaxial growth process is initiated (in the appropriate 
growth environment) to form the second conductor 180 from 
the exposed areas of the fins (the second end 106 of the fins 
104 that are not protected by the second conductor 140 or the 
sidewall spacers 160). The same structure is shown in cross 
sectional view along the length direction (L) of one of the fins 
104 in FIG. 9. Note that in both FIGS. 8 and 9, there is not a 
conductive path between the second conductor 180 and the 
first conductor 140 because the conductive path is blocked by 
the insulating sidewall spacer 160 and the insulator 120. As 
mentioned above, FIG. 10 illustrates the anti-fuse structure 
after the anti-fuse has been programmed or blown, where a 
sufficient voltage have been applied between the second con 
ductor 180 and the first conductor 140 to break down of the 
insulator 120, thereby allowing a conductive path to be 
formed between the second conductor 180 and the first con 
ductor 140. 
As mentioned above, a number of different processing 

steps can be utilized to achieve the final structures mentioned 
herein. One such alternative process is illustrated in FIGS. 
11-14. More specifically, FIG. 11 takes the structure from 
FIG. 6 and forms a mask 200 over the first conductor 140 
(such as any of the masks mentioned above). Then, in FIG.12. 
the second conductor 180 is formed using any of the pro 
cesses discussed above. Next, in FIG. 13, the mask 200 is 
removed. As shown in FIG. 13, the mask 200 overlapped the 
first conductor 140 sufficiently to create a gap between the 
second conductor 180 and the first conductor 140. Then, as 
shown in FIG. 14, a larger conformal insulator 230 is depos 
ited over the entire structure. As can be seen more clearly in 
the cross-sectional view of FIG. 15, the conformal insulator 
230 prevents electrical connection between the second con 
ductor 180 and the first conductor 140. This fuse would be 
similarly blown or programmed as is shown in FIG. 10. 
As shown in flowchart form in FIG.16, methods of forming 

Such an anti-fuse structure begin by patterning a plurality of 
parallel conductive fins on a substrate in item 300. This pro 
cess is controlled as discussed above such that each of the fins 
is formed to have a rectangular prism shape (three-dimen 
sional elongated cube shape) that comprises a length dimen 
sion parallel to the upper Surface of the Substrate a height 
dimension perpendicular to the length dimension, and a width 
dimension (W) perpendicular to the length dimension and to 
the height dimension. The rectangular prism shape is thin and 
elongated and, therefore, the length dimension is greater than 
the height dimension, and the height dimension is greater than 
the width dimension (W). The width dimension (W) contacts 
the upper Surface of the Substrate, and the length dimension of 
the fins has a second end and a first end. 
The method forms an insulator on the fins in item 302 and 

forms a conductor (a “first electrical conductor) on the insu 
lator over the “first end of the fins in item 304. The first 
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electrical conductor is electrically insulated from the first end 
of the fins by the insulator. Then, the method removes the 
insulator from the second end of the fins in item 306 to expose 
the second end of the fins. In item 308, the method forms a 
different electrical conductor (a "second’ electrical conduc 
tor) on the exposed “second end of the fins. 

The structure created is an anti-fuse, which is an insulator 
until programmed or blown, at which point it becomes a 
permanent conductor. Therefore, the insulator below the first 
electric conductor has a thickness Sufficient to break down on 
the application of a predetermined Voltage between the sec 
ond electrical conductor and the first electrical conductor. 
Upon application of this sufficient “predetermined voltage, 
the breaking down of the insulator forms an uninterrupted 
electrical connection between the second electrical conductor 
and the first electrical conductor through the fins. 

Therefore, this disclosure shows a structure for an anti-fuse 
in fin technology, which takes advantage of field enhance 
ment for low programming Voltage. The present embodi 
ments are compatible with conventional fin-type field effect 
transistor (FinFET) processing, are compact in size, and 
require a low programming Voltage. The portion of the insu 
lator located at the corner of the first end of the fin is the 
portion of the insulator that breaks down most easily. The 
geometry of the fin corner concentrates the heating action and 
promotes the insulator breakdown, which reduces the amount 
of voltage required to “blow the anti-fuse. By reducing the 
amount of voltage required to blow the anti-fuse, the embodi 
ments herein provide a Substantial advantage over conven 
tional anti-fuse structures. 

The resulting integrated circuit chip can be distributed by 
the fabricator in raw wafer form (that is, as a single wafer that 
has multiple unpackaged chips), as a bare die, or in a pack 
aged form. In the latter case the chip is mounted in a single 
chip package (such as a plastic carrier, with leads that are 
affixed to a motherboard or other higher level carrier) or in a 
multichip package (such as a ceramic carrier that has either or 
both surface interconnections or buried interconnections). In 
any case the chip is then integrated with other chips, discrete 
circuit elements, and/or other signal processing devices as 
part of either (a) an intermediate product, Such as a mother 
board, or (b) an end product. The end product can be any 
product that includes integrated circuit chips, ranging from 
toys and other low-end applications to advanced computer 
products having a display, a keyboard or other input device, 
and a central processor. 

It should be understood that the corresponding structures, 
materials, acts, and equivalents of all means or step plus 
function elements in the claims below are intended to include 
any structure, material, or act for performing the function in 
combination with other claimed elements as specifically 
claimed. Additionally, it should be understood that the above 
description of the present invention has been presented for 
purposes of illustration and description, but is not intended to 
be exhaustive or limited to the invention in the form disclosed. 
Many modifications and variations will be apparent to those 
of ordinary skill in the art without departing from the scope 
and spirit of the invention. The embodiments were chosen and 
described in order to best explain the principles of the inven 
tion and the practical application, and to enable others of 
ordinary skill in the art to understand the invention for various 
embodiments with various modifications as are suited to the 
particular use contemplated. Well-known components and 
processing techniques are omitted in the above-description so 
as to not unnecessarily obscure the embodiments of the inven 
tion. 
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8 
Finally, it should also be understood that the terminology 

used in the above-description is for the purpose of describing 
particular embodiments only and is not intended to be limit 
ing of the invention. For example, as used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
Furthermore, as used herein, the terms “comprises”, “com 
prising.” and/or “incorporating when used in this specifica 
tion, specify the presence of Stated features, integers, steps, 
operations, elements, and/or components, but do not preclude 
the presence or addition of one or more other features, inte 
gers, steps, operations, elements, components, and/or groups 
thereof. 
What is claimed is: 
1. An anti-fuse structure comprising: 
a Substrate; 
a plurality of parallel conductive fins positioned on said 

Substrate, each of said fins having a first endanda second 
end; 

an insulator covering said first end of said fins; 
a first electrical conductor positioned on said insulator, said 

first electrical conductor being electrically insulated 
from said first end of said fins by said insulator; and 

a second electrical conductor electrically connected to said 
second end of said fins, 

said insulator having a thickness Sufficient to break down 
on the application of a predetermined Voltage between 
said second electrical conductor and said first electrical 
conductor and thereby form an uninterrupted electrical 
connection between said second electrical conductor 
and said first electrical conductor through said fins. 

2. The anti-fuse structure according to claim 1, said insu 
lator being positioned along sidewalls and a top of said fins. 

3. The anti-fuse structure according to claim 1, said thick 
ness of said insulator comprising a dimension that is less than 
5% of a height of said fins. 

4. The anti-fuse structure according to claim 1, said second 
electrical conductor and said first electrical conductor com 
prising different materials. 

5. The anti-fuse structure according to claim 1, said second 
electrical conductor comprising a material epitaxially grown 
from said fins. 

6. An anti-fuse structure comprising: 
a Substrate having an upper Surface; 
a plurality of parallel conductive fins positioned on said 

upper Surface of said Substrate, each of said fins having 
a rectangular prism shape comprising: 
a length dimension parallel to said upper Surface; 
a height dimension perpendicular to said length dimen 

sion; and 
a width dimension perpendicular to said length dimen 

sion and to said height dimension, said length dimen 
sion being greater than said height dimension, and 
said height dimension being greater than said width 
dimension, said width dimension contacting said 
upper Surface of said Substrate, and said length dimen 
sion of said fins having a first end and a second end; 

an insulator covering said first end of said fins; 
a first electrical conductor positioned on said insulator, said 

first electrical conductor being electrically insulated 
from said first end of said fins by said insulator; and 

a second electrical conductor electrically connected to said 
second end of said fins, 

said insulator having a thickness Sufficient to break down 
on the application of a predetermined Voltage between 
said second electrical conductor and said first electrical 
conductor and thereby form an uninterrupted electrical 



thickness of said insulator comprising a dimension that is less 
than 5% of said height dimension of said fins. 
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connection between said second electrical conductor 
and said first electrical conductor through said fins. 

7. The anti-fuse structure according to claim 6, said insu 
lator being positioned along sidewalls and a top of said fins. 

8. The anti-fuse structure according to claim 6, said thick- 5 
ness of said insulator comprising a dimension that is less than 
5% of said height dimension of said fins. 

9. The anti-fuse structure according to claim 6, said second 
electrical conductor and said first electrical conductor com 
prising different materials. 10 

10. The anti-fuse structure according to claim 6, said sec 
ond electrical conductor comprising a material epitaxially 
grown from said fins. 

11. An anti-fuse structure comprising: 
a Substrate having an upper Surface; 
a plurality of parallel conductive fins positioned on said 

upper Surface of said Substrate, each of said fins having 
a rectangular prism shape comprising: 
a length dimension parallel to said upper Surface; 
a height dimension perpendicular to said length dimen 

sion; and 
a width dimension perpendicular to said length dimen 

sion and to said height dimension, said length dimen 
sion being greater than said height dimension, and 
said height dimension being greater than said width 
dimension, and said length dimension of said fins 
having a second end and a first end, each of said fins 
having a bottom Surface connected to said upper Sur 
face of said Substrate and a top surface opposite said 
bottom surface; 

an insulator covering said first end of said fins, each of said 
fins having sides between said bottom surface and said 
top surface, said insulator covering said top surface and 
said sides of said first end of said fins; 

a first electrical conductor positioned on said insulator, said 
first electrical conductor being electrically insulated 
from said first end of said fins by said insulator; and 

a second electrical conductor electrically connected to said 
second end of said fins, said second electrical conductor 
being connected to said top Surface of said second end of 
said fins, 

said insulator having a thickness Sufficient to break down 
on the application of a predetermined Voltage between 
said second electrical conductor and said first electrical 
conductor and thereby form an uninterrupted electrical 
connection between said second electrical conductor 
and said first electrical conductor through said fins. 

12. The anti-fuse structure according to claim 11, said 
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insulator being positioned along sidewalls and a top of said 
fins. 

13. The anti-fuse structure according to claim 11, said 
55 

14. The anti-fuse structure according to claim 11, said 
second electrical conductor and said first electrical conductor 
comprising different materials. 

15. The anti-fuse structure according to claim 11, said 
second electrical conductor comprising a material epitaxially 

60 

grown from said fins. 
16. A method of forming an anti-fuse structure comprising: 
patterning a plurality of parallel conductive fins on a Sub 

strate, each of said fins having a first end and a second 
end; 

forming an insulator on said fins; 

65 

10 
forming a first electrical conductor on said insulator over 

said first end of said fins, said first electrical conductor 
being electrically insulated from said first end of said 
fins by said insulator; 

removing said insulator from said second end of said fins to 
expose said second end of said fins; and 

forming a second electrical conductor on said second end 
of said fins, 

said insulator having a thickness Sufficient to break down 
on the application of a predetermined Voltage between 
said second electrical conductor and said first electrical 
conductor and thereby form an uninterrupted electrical 
connection between said second electrical conductor 
and said first electrical conductor through said fins. 

17. The method according to claim 16, said forming of said 
insulator comprising positioning said insulator along side 
walls and a top of said fins. 

18. The method according to claim 16, said forming of said 
insulator comprising a process that forms of said insulator to 
a thickness dimension that is less than 5% of a height of said 
fins. 

19. The method according to claim 16, said forming of said 
second electrical conductor and said forming of said first 
electrical conductor comprising processes that utilizes differ 
ent materials. 

20. The method according to claim 16, said forming of said 
second electrical conductor comprising epitaxially growing 
said second electoral conductor from said fins. 

21. A method of forming an anti-fuse structure comprising: 
patterning a plurality of parallel conductive fins on a sub 

strate. Such that each of said fins has a rectangular prism 
shape comprising: 
a length dimension parallel to said upper Surface; 
a height dimension perpendicular to said length dimen 

sion; and 
a width dimension perpendicular to said length dimen 

sion and to said height dimension, said length dimen 
sion being greater than said height dimension, and 
said height dimension being greater than said width 
dimension, said width dimension contacting said 
upper Surface of said Substrate, and said length dimen 
sion of said fins having a first end and a second end; 

forming an insulator on said fins; 
forming a first electrical conductor on said insulator over 

said first end of said fins, said first electrical conductor 
being electrically insulated from said first end of said 
fins by said insulator; 

removing said insulator from said second end of said fins to 
expose said second end of said fins; and 

forming a second electrical conductor on said second end 
of said fins, 

said insulator having a thickness Sufficient to break down 
on the application of a predetermined Voltage between 
said second electrical conductor and said first electrical 
conductor and thereby form an uninterrupted electrical 
connection between said second electrical conductor 
and said first electrical conductor through said fins. 

22. The method according to claim 21, said forming of said 
insulator comprising positioning said insulator along side 
walls and a top of said fins. 

23. The method according to claim 21, said forming of said 
insulator comprising a process that forms of said insulator to 
a thickness dimension that is less than 5% of a height of said 
fins. 
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24. The method according to claim 21, said forming of said 
second electrical conductor and said forming of said first 
electrical conductor comprising processes that utilizes differ 
ent materials. 

25. The method according to claim 21, said forming of said 5 
second electrical conductor comprising epitaxially growing 
said second electoral conductor from said fins. 


